Enhanced lipid peroxidation is not necessary for induction of metallothionein-I by oxidative stress.
A study has been made of factors which may influence the induction of metallothionein-I (MT-I) synthesis by the superoxide radical generating agent, paraquat (PQ). Hepatic concentrations of zinc (Zn) and MT-I increased in rats injected with PQ (40 mg/kg, s.c.) or fasting, but were greater in the former. Renal concentration of MT-I increased in fasted rats but not in PQ-treated rats. The data suggest that the increase in MT-I concentrations in PQ-treated rats is not caused by reduction in food intake. Administration of PQ increased hepatic concentrations of Zn, MT-I and thiobarbituric acid-reactive substances (TBA-RS), indicating the occurrence of lipid peroxidation. Treatment of rats with vitamin E (400 mg/kg, s.c.) on 4 successive days before injection of PQ prevented only the enhancement of lipid peroxidation. The data indicate that the induction of MT synthesis by PQ is not correlated with enhancement of lipid peroxidation. Similar results were obtained in the liver of rats subjected to the radical-generating conditions, such as fasting and exposure to carbon tetrachloride. Free radicals may induce MT synthesis by direct or indirect mechanisms.